Diffusion and dynamics of γ-globulin in crowded aqueous solutions.
Dynamics in protein solutions is essential for both protein function and cellular processes. The hierarchical complexity of global protein diffusion, side-chain diffusion, and microscopic motions of chemical groups renders a complete understanding challenging. We present results from quasi-elastic neutron scattering on protein solutions of γ-globulin over a wide range of volume fractions. Translational and rotational diffusion can be self-consistently separated from internal motions. The global diffusion is consistent with predictions for effective spheres even though the branched molecular shape differs considerably from a colloidal sphere. The internal motions are characterized both geometrically and dynamically, suggesting a picture of methyl rotations and restricted diffusion of side chains. We show that the advent of new neutron spectrometers allows the study of current questions including the coupling of intracellular dynamics and protein function.